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1. Heaun, 3axa4n ¥ NJIaHUPYeMBble Pe3yJbTAThI 00y4eHUs 10 TUCIUIITTHHE

Heabto ocBoeHus aucuuiuinHbel «OOIIee MaTepHaloBeICHHE» SBIAETCS (POPMHUPOBAHUE
MOJIy4YeHHUsl 3HAHUHM MO COCTaBy, CTPYKTYpe M CBOIICTBaM MaTepHalioB OOILEro M CIELUabHOTO
Ha3HaueHUs, GOPMHUPOBAHUIO 3HAHHS O BIMSHUHU COCTABA U CTPYKTYPhI MAaTEpPHAJIOB HA X CBOWCTBA,
(GOpMHUPOBAHUIO 3HAHUM O BIMSHUM TEXHOJOTUHU TMOJIY4YEHHUS M OO0pabOTKM MaTepHalioB Ha HX
CTPYKTYpPY U CBOWCTBA.

3agauu IMCHUILVIMHBI:

— OCBOCHHME METOOJIOTUH OLICHKU CBOMCTB MaTEpUAJIOB;
— OCBOCHHME METOJOJIOTUU PALIMOHATILHOTO IPUMEHEHHS MaTEpUasIOB 110 HA3HAUYEHUIO.

OO6yuenue no aucrumiuHe «O0IIee MaTepUaIoOBEIEHUE» HAIIPaBIEHO Ha (JOPMHUPOBAHUE Y
o0yyaromuxcs CIeIyoIMX KOMIEeTeHIIUMI:

Koa n HaumeHOBaHue NHaukaTopbl JOCTHKEHUS KOMIIETeHIIMU
KOMIIeTeHIHii
NOIIK-1.1. [TpumeHseT ecTeCTBEHHOHAYYHbBIE U
OIIK-1. CnocobeH HPUMEHSTH oOmIenH)KeHepHbIE 3HAHUS, METO/Ibl MATEMAaTHYECKOTO aHAaJN3a U
CCTCCTBCHHOHAYTHBIC 1| MonenupoBaHus pH peleHnH MPOPECCHOHAIBHBIX 3a1a4
ObIIenHKeHepHbIe SHAHWAL, | proTTK-1.2. AHanm3upyer 1 00001maeT npoeccHOHATEHYTO
METOIBI MaTEMaTHYECKOTO
AHATH3a W MOJCIWDORAHHA B MH(GOPMAIUIO Ha TEOPETHKO- METOIOJIOTHUECKOM YPOBHE
obmacTu npodeccHoHATEHON
JIeSITeTbHOCTH
OIIK-3. CiocobeH IpoBOIUTH NOIIK-3.1. BeiObupaeT MeTOBI N3MEPEHUS ITapaMeTPOB
n3MepeHus, 06padaTrIBaTh MaTepHaIOB, TOJUTpaGUIeCKON TPOTYKITHH, U3ICITHA,
IKCIIEPUMEHTAIILHBIC TAHHBIE, M3rOTaBIMBACMBIX C IPUMEHEHHEM MOIUTPAPUICSCKUX
HaOMI0AaTh M KOPPEKTUPOBATh TEXHOJIOTHH U TexHoJorndeckux nponeccos MOIIK-3.2.
MapaMeTphl TEXHOJIOTHIECKUX [IpoBoauT M3MEpEeHNs TapaMeTPOB MaTEPHAJIOB,
MPOLIECCOB noyurpadpuIeCKON MPOAYKIINH, H3ACIIUN, U3TOTABIHBAEMBIX C
MPUMEHEHUEM MONUTPA(QUISCKIX TEXHOJIOTHH H
TEXHOJIOTHYECKUX MPOIIECCOB
NOIIK-3.3. O6pabaTbiBaeT NOIy4eHHBIE PE3YIbTATHI,
CHUCTeMAaTHU3HUPYeT WX B (popMe aHATTUTHIECKOTO OTYETa
2. MecTO JMCUMILVIMHBI B CTPYKTYpe 00pa30BaTeIbHOM POrpaMMbl

Juctumnuaa «OOmiee MaTepuanoBeIeHHE» OTHOCHTCS K YHCITY JUCIHUIUIMH MOJYJIs
«O6menpodeccronanbabie 0cHOBBI (b.1.1.13.3) 00s13aTenbHOI YaCTH OCHOBHOW 00pa30BaTEeILHOM
porpamMMbl OakaiaBpuara.

JucuunnuHa «OO01iee MaTepuanioBeeHHE» B3aUMOCBS3aHA JIOTHUECKH U COAEpKaTelbHO-
MeToM4ecKu co cienyrommmu quctuminaamu OOIL: B Mmogyne «MaTemaTHUecKue U €CTECTBEHHO-
HayuyHble quctumuaey (b1.1.12.5):

b1.1.12.1 Jluneiinas anreOpa

b1.1.12.2 MaremaTudeckuii aHaIu3

b1.1.12.3 ®usuxka



b1.1.12.4 ®usuka KOHACHCUPOBAHHOTO COCTOSHUS

b1.1.12.5 Xwumuueckne OCHOBBI TEXHOJOTHH TOJUTPAhUIECKOT0 W  YIMaKOBOYHOTO
MIPOU3BOJICTBA
1

u B moayse b1.1.13.8 Moayns "OOmenpodeccuoHaabHbIe OCHOBHI '

b1.1.13.1 OcHOBBI HOoJUTrpaguIecKOro u YIIaKOBOYHOT'O IIPOU3BOJICTBA
b1.1.13.2 OcHOBBI HHXKUHUPUHTA

3. CrtpykTypa ¥ cogepkaHue IMCUUILIMHBI
OO1m1ast Tpy10eMKOCTh TUCIUIUIMHBI cocTaBisgeT 4 3adetHbie eauuuiibl (144 gacos).

3.1 Buabl yueOHOIi padoThI H TPYA0EMKOCTH

Ne Bt vaeOHoii paboTLI Kommuecrso | Cemectp
n/n 1y p 4acoB 3
1 | AyauTopHble 3aHATHSA 72 72
B ToMm uucre:
1.1 | Jlexkuuu 18 18
1.2 | CeMuHapcKue/mpakTUYECKUE 3aHATHUS - -
1.3 | JIaGoparopHbIe 3aHATHUS 54 54
2 | CamocTosiTesIbHasI padoTa 72 72
B ToMm uncne:
2.1 | TlogroToBka K 3aHATUAM (M3y4eHHUE JEKIHOHHOTO 72 72
Mmatepuaia, JOP. nurepaTypsl, IPaKTHYECKUX
CUTyalui)
3 | [IpomekyToYHAs aTTeCTANMA
DK3aMeH
Hroro 144 144

3.2 TemaTnueckuii IVIAH U3y4YeHUSs TUCIUTLTUHBI

TpyroeMkocTsb, 4yac
AynutopHas padora =
=
0 &)
) L o o
= 7 B
Ne Tembl o - % 2w Ewx| EE § =
(=}
n/m JUCHUILIHHBI 54 S & ? = g E ? 8 g =}
&) ¥ S o s ¥ = S
585|582
= &)
1 | Tema 1. OcobeHHOCTH aTOMHO- 16 2 - 6 - 8
KPUCTALUTUICCKOTO CTPOCHHS METAJUIOB
2 | Tema 2. Mexanudeckue CBOMCTBA 16 2 - 6 - 8
MaTepHaOB U METOJIbI UX OIICHKH
3 | Tema 3. Biusgane XUMAYECKOTO COCTaBa 16 2 - 6 - 8
Ha PaBHOBECHYIO CTPYKTYPY CILUIABOB




4 | Tema 4. Tepmudeckast 00paboTKa 16 2 - 6 - 8
METAJUIOB M CIUIABOB

5 | Tema 5. Xumuko-repMudeckas u 16 2 - 6 - 8
TEPMO-MeXaHuueckass o0paboTKa
CIUIaBOB

6 | Tema 6. OGmue TpeOOBaHHS K 16 2 - 6 - 8
KOHCTPYKIIMOHHBIM MaTepHaiam

7 | Tema 7. KOHCTpYKIIMOHHBIE MaTEPHAITBI 16 2 - 6 - 8
C 0COOBIMHU CBOMCTBAMHU

8 | Tema 8. Kitaccudmkanms v mpuMeHeHUS 16 2 - 6 - 8
HEMETAJUIMYECKUX MaTepUaIIOB

9 | Tema 9. Knaccudukanus u npuMeHeHUs 16 2 6 - 8
MaTepUalioB
Bcero 72 18 - 54 - 72

Hroro | 144 18 - 54 - 72

3.3 Conep:xaHnue TUCHUTLIHHBI

Tema 1. Oco0eHHOCTH ATOMHO-KPUCTALNINYECKOT0 CTPOEHHUS MeTALI0B

Kpucrannuueckoe cTpoeHre METAIIOB U CIIaBoB. [ToHATHE 00 M30TPONUU M AaHU30TPOIIHH.
Bnusiare THma CBsI3M Ha CTPYKTYPY M CBOMCTBA KpUCTaLTOB. KprcTammu3alwsi METaJuIOB U CIIABOB.
dopMa KpPUCTAUIOB W CTPOCHUE CIUTKOB. AMopdHOEe cocTosiHue MaTtepuaioB. JledekTs
KpUcTamnueckoro crpoenus. uddysus B meramnax M crmimaBax. AHaIU3 MaKpOCTPYKTYphl U
MHUKPOCTPYKTYpbI. [TomumopdHble npeBparieHus.

Tema 2. Mexannuyeckne CBOHCTBa MATEPUATOB H METObI X OLIEHKH

VYnpyras u minactuyeckas nepopmanus. [losaTue 06 OCHOBHBIX MEXaHHYECKHUX CBOMCTBaX
METaJUIOB M CIUIaBOB. McmbiTaHue Ha MpovHOCTh. [locTpoeHue nuarpamMm pacTsikeHus. MeTossl
OTIpeIeIIeHUS TBEPAOCTH. VICTIBITaHus Ha yJapHYIO BI3KOCTb. McnbiTanus Ha ycranoctu. Mcnbranus
Ha MOJ3y4ecTh MaTepuaia.

Tema 3. Biusinne XuMHY€CKOr0 COCTABA HA PABHOBECHYIO CTPYKTYPY CILIaBOB

[Tonsatne o cnnaBax. Kiaccudukaumsa um cTpykTypa MeTauIoB M cIulaBoB. OCHOBHbBIE
PaBHOBECHBIE IMAarpaMMbl COCTOSIHUS ABOMHBIX CIUIaBOB. CBA3b MEXAY AUarpaMMaMU COCTOSIHUN U
CBOWCTBAMM JIByXKOMIIOHEHTHBIX cIlIaBoB. llocTpoenue paumarpammbl coctosiHus «XKenezo —
eMeHTUT». [IpoM3BOACTBO KENe30yrIepoAUCThIX CIUIaBOB. BrimnaBka uyryna. ITpou3BoncTBo
CTaJlu.

Tema 4. Tepmuueckasi 00padboTKa MeTaIJI0B U CIUIABOB

Oo6uwme cenenus. Knaccudukanus BUAOB TepMHUYeCKOl 00pabOTKH METAaIOB U CIUIABOB.
Oo6opynoBanue it TEpMUIECKO 00paboTKu. BeIOop pexnMoB TepMudeckoit 00padboTku. Otxur I
u Il poga. Hopmanu3aius. 3akanka ¢ moauMophHEIM 1 0e3moIMMOp(HOTO TpeBpaIicHHA.

Tema 5. XuMHKO-TepMHYecKasi U TepMO-MeXaHU4Yeckasi 00padoTKa CIJIaBOB

XUMHKO — TepMuyeckas 00padoTka craBoB. Llemenranus. A3otupoBanue. CUIMLIMPOBAHUE.
Juddysuonnas metammzanus. O6opynoanue anst XTO. Tepmo — MmexaHundeckas oOpaboTka
MetaiioB M cminaBoB.  Huskoremneparypnas  TMO.  BeicokoremnepatypHas  TMO.
[Ipensapurensnas TMO.

Tema 6. O6u1ue TpedGoBaHUS K KOHCTPYKIHOHHBIM MaTepHajiamM

Knaccugukanuss KOHCTPYKUMOHHBIX MarepuanoB. Knaccudukanuss KOHCTPYKIMOHHBIX




MatepuaioB. TpeboBaHus, NpeabsABIsieMble K KOHCTPYKIIMOHHBIM MaTepuanaMm. KOHCTpYKIIMOHHBIE
crany. BnusHue yriiepoga M IIOCTOSIHHBIX [PUMECEH Ha CBOMCTBA crajed. MapkupoBka
KOHCTPYKIMOHHBIX CcTanei. Marepuabl ¢ 0COOBIMU TEXHOJIOTMUECKUMU CBOMCTBaMH. MaTepuansl ¢
BBICOKOH TBEPAOCTBHIO [IOBEPXHOCTH.

Tema 7. KoHCTPYKIIMOHHBIE MAaTEPHAJIBI ¢ 0COOBIMH CBOMCTBAMH

Marepuansl ¢ Majod IUIOTHOCTBbEO. Marepuansl C BBICOKUMH YINPYTMMH CBOWCTBaMH.
Marepuasnbl ¢ BBICOKOW YAEIBHOW IPOYHOCTBIO. Marepuasbl, yCTOMYUBBIE K BO3ICHCTBHUIO
TeMriepatypbel U paboueit cpenbl. KopposnmoHHO-CTOMKHE Marepuanbl. Koppo3moHHO-CTOMKHE
nokpeITHsl. JKapocToiikue matepuaisl. JKaporpodHble MaTEPUAIIBI.

Tema 8. Knaccuukauus ¥ npuMeHeHUsI HEMETAJIMYECKHX MaTepPUAaJioB

Knaccudukanus w mnOpuMEHEHHs HEMETAIIMYecKHX wmatepuanoB. Kiaccuduxarms
HeMeTayuimueckux wmatepuanoB. Ilmactmaccel. Kepamuueckune wmatepuanbl. Kayuyk u  ero
npousBoaHble. Heopranmueckue crekna. J[peBecnHa W ee pasHOBUAHOCTH. KOMIO3MIIMOHHBIE
Marepuaibl Ha HEMETaJUIMYE€CKOW OCHOBE

Tema 9. Knaccudukanus 4 npuMeHeHUs MATEPUAJIOB

Knaccupukanus u npumeHenuss MarepuanoB. Kinaccudukanus HeMETAUIMUECKUX
MarepHuayioB (00IIHe TOHATHS)

3.4  TemaTuka JJaG0paTOPHBIX 3aHATHIA

3.4.1 JlabopaTopHbIe 3aHSITHUSI

Ne Tpyno-
n/;1 Ne tembl Tematuka 1a00paTOPHBIX 3aHATHN €MKOCTh
(uac.)
1 | Temal W3yueHne CTpYKTYphI U paclio3HaBaHHE COCTaBa MaTEPHAIOB 6
Tema 2 N3yyeHne MeTo10B ONpeaeNIeHUs] MEXaHUYECKUX 6
XapaKTePUCTHK IPH N3rHde MaTepuaIoB
3 | Tema3 W3ydeHue sBiieHUs aHU30TPONTUH U OTUMOp(hU3Ma, U3yUeHHEe 6
penaKcalMOHHBIX CBOMCTB MaTepHajIoB
4 | Tema4d N3yuenune BIUSHUSA TEPMOOOPAOOTKH Ha CBOKMCTBA METAJIIOB U 6
CILJIaBOB
5 | Temab W3ydeHue BIUSHUS XUMUKO-TEPMUYECKON 00paboTKU Ha 6
CBOMCTBA METAJIJIOB U CILIABOB
6 | Tema6 WNnentuduxanus METasuioB O KPUBBIM OXJIAXIECHUS 6
Tema 7 W3yueHne MeTo10B OIpeesIEHHUs] MAKpO- U MUKPOTBEPIOCTH 6
METAJUIOB | CIUIaBOB
8 | Tema8 W3ydeHue cTpyKTypbl U TEOMETPUUECKUX CBOICTB 6
BOJIOKHHCTBIX MaT€pUAJIOB
9 | Tema9 N3yuenre MOpQOI0ruy MOITUMEPHBIX MOATI0KEK 6
Hroro 54




4. Y4eOHO-MeTOAMYECKOE U HH(POPMALIMOHHOE 00ecIeyeHue

4.1  OcHoBHasi TUTEpaTypa

1 JlepuBaTMBHOE W3/IaHWE HA OCHOBE TMedaTHOro aHanora: OCHOBBI MaTepUalIO-BEACHUS :
yueonuk / I'. I'. bormapenko, T. A. Kabanosa, B. B. Pei6anko ; mox pexa. I'. I'. bornapenko. - M. :
BUHOM. JlaGopatopust 3Hanuii, 2014. - 760 c.: mi. - (YueOHUK A5 BBICIIEH IIKOJIBI).

2 TlonumepHble KOMIIO3ULIMOHHBIE MaTEpHajibl: CTPYKTYpa, CBOWCTBA, TEXHOJOTHS: yueo.
nocobue / M. JI. Kep6ep, B. M. Bunorpanos, I'. C. ['onoBkuH u ap.; mox pea. A.A. bepnuna. - CII0.:
IIpodeccus, 2008. - 560 c., u.

3 Camyno, C.B. Marepuanosenenue : yueOHoe mnocobue [DnektponHsiii pecypc] / C.B.
CamyHOB. — 2-¢ u3/1., UCTIp. ¥ 01 — DiekTpoH. AaH. — CII6. : Jlans, 2015. — 208 c.

4 [epwrmeB, M.A. TexHonorust nepepadboTku nmoauMepoB: KoHCTpyrpoBaHHue H3AETHN U3
mIacTMacc. : yueoHoe nocodue s By30B., M. FOpaiit, 2017. — 316 c.

4.2  JlonoJiHUTEJbHAA JUTEpaTypa

1 BumeroB C. A. IlonmuMepHble KOMIIO3UIIMOHHBIE MaTepHalibl: ydeOHOe mocobue.
ExarepunOypr: M3ngarenscTBO Ypanbckoro yausepcuteta, 2022. — 230 c.

2 AuanpeeBa A. B. OcHOBBI (\M3MKOXUMHUH U TEXHOJIOTUH KOMIIO3UTOB: Yuel. mocodue s
BY30B. - M.: UITPKP, 2001. - 192 c.: un.

3 KommosurnmoHnHble Marepualibl: yueOHoe mocodue it By3oB / JI. A. MBanos, A. U.
CutnukoB, C. JI. llnsanun; non pemakumeit A. A. Mnbuna. - MockBa: M3znarensctBo HOpaiir,
2024. - 253 c.

4 Usanos, J[.A., Cutauko, A.W., llmsamua C.JI. u np. Komno3uimoHHble MaTepUabl:
ydyeOHoe ocobue / moxa oomr. pea A.A. Uneuna., M.: U3n-Bo FOpaiit, 2019. — 253 c.

5 Marepuanosenenue: yueOHuk s By30B / b.H. Ap3amacos, B.11. Makaposa, I'.I'. Myxun
u ap. — M.: U3n-so MI'TY um. H.D. baymana, 2002. — 648 c.

4.3  DJeKTpPOHHBbIe 00pa3oBaTe/bHbIE PecypPChl
https://online.mospolytech.ru/enrol/index.php?id=4553

44 JluueH3uOHHOe W  CBOOOJHO  pacnpocTpaHseMoe NPOrpaMMHOe

obecrneyenue
1 [Iporpammusie ipoayktsl Microsoft Office (oTeuecTBeHHBIC aHATOTH).

45 CoBpeMeHHbIe MPo(eccCHOHATbHBIE 0a3bl TaHHBIX U HHGOPMALIMOHHBIE
CIIPABOYHbIE CHCTEMbI

1 BBC «Jlanb» https://e.lanbook.com/.

2 OBC «Opaiim» https://urait.ru/.

3 Uudopmanmonnsiit nopran ®UIIC https://wwwl.fips.ru/.

4 Hayunas snekrponnas oubnmnorexa eELIBRARY .RU https://elibrary.ru.

5 ba3za naHHBIX 10 HAYYHBIM KypHaiaamM: Science, Social Sciences, Arts&Humanities Citation
Index.

S. MarepuajbHO-TEXHHYECKOE o0ecredeHne

1. Jlekuwonnele ayautopun oOmiero ¢oHaa, OCHAIICHHBIC YU4eOHOW MeOenblo, JTOCKOM,
MIEPEHOCHBIM/CTAITMOHAPHBIM KOMITEIOTEPOM U TIPOSKTOPOM.
2. JJaboparopun HULI, ocHalieHHbIE COBPEMEHHBIM HCCIIEI0BATEIBCKIM 000PYA0BaHUEM.



3. MarepuaabHO-TEXHUUYECKOE O0eCIIeUeHuE:

— paspeiBHas mammHa OI'-100;

— craiuoHapHsbii TBepromep TH 500 aiist onpeneneHus TBEpAOCTH METAIUIOB U CILUIABOB,

— YHHUBEpCAJbHBIH NPHOOP C 3JIEKTPOHHOM OTYETHOW CHCTEMOW JUIsI M3MEpPEHUs

TBepaoCcTH MeTayioB U crutaBoB UT 5010-01;

— TpuOOpPBI U3MEPEHUS TBEPOCTH IIacTMace u 3nactomepoB UT-5078, U T-5069;

— TommuuHomepsl TUB-1,;

— mukpockons! MITb-2;

— pedpakromerpsr A66Ge-PII-2;

—  CyIIMJIbHBIN mKad;

— TEepPMOMETPHI JJAOOPATOPHBIE CTEKIITHHEIC,

—  CIIUPTOBKH;

— mpubop Dnpmengopda — P-1;

—  rtasHIMEp [ TO-3;

— TOpPCUOHHBIE BECHI,

— Becsl dnekTponnsie BJIT3-1100;

— Bechl 1aboparopusie dnektporabie EK 610i;

— npubop 1 onpesesieHns ycaoBHoM xecTkocTH [DKY-12m;

— neHcuToMeTpsl Ha oTpaxenue JJOH;

— 00pa3Irsl METAIJIOB U CIUTABOB, MMOJIMMEPHBIX TUICHOK, AJIACTOMEPOB;

—  HOXKHHIIBI,

— CeKyHJIOMep J1JabOpaTOPHBIN;

— npubop IS onpesiesieHus: IPOYHOCTH MOBEPXHOCTU MaTepuana Ha uctupanue UMP.
4. KoMIbIOTEpHBIH KIace sl CaMOCTOSATEIbHON pabOThl 00YHarOLIUXCA.

6. MeTounquKue PEKOMEHIAIIUNA

Metoauka mnpenogaBaHus AUCHUIUIMHBL «OOIee MaTepualoBEeICHHE» W pealn3alus
KOMIIETEHTHOCTHOTO IIOJXOJAa B H3JIOKEHWH W BOCHPHUATUM MaTepHalia IpeayCMaTpUBAET
UCTIOJIb30BaHUE CIIEAYIOIINX AaKTUBHBIX M HMHTEPAKTUBHBIX (OPM TPOBEJCHUS TPYIIOBBIX,
MHAMBUAYAIbHBIX ayJWTOPHBIX 3aHATHUH B COYETAaHUU C BHEAYJIUTOPHOM pabOTON C LENbIO
(dbopMHpOBaHUS U pa3BUTHS TPO(PECCHOHATBHBIX HABBIKOB 00YUaIOIIHUXCSL:

— IPOBEACHUE 3aHATUN JICKIMOHHOIO THIIA;

— TOATOTOBKA K BBIMOJHEHHIO JTA0OPATOPHBIX 3aHATHH;

TMCKYCCHH U O0OCYXJIEHUE MPOUJCHHOTO MaTepuaa,

— opraHuzanys ¥ TPOBEJECHHE TEKYIIEro KOHTPOJIA 3HAaHUK oOyuarommuxcs B (opme
TECTUPOBAHUS U DK3aMEHa.

[Ipu mpoBeneHNH JEKIMOHHBIX M J1a0OPATOPHBIX 3aHATUH, TEKYIIEH W MPOMEKYTOUHOH
arrecraiuii o gucuuiuimHe «OOIiee MaTepUalOBEICHUE» IEIECO00pa3HO HUCIOJIB30BATh
clieyronye o0pa3oBaTeIbHbIE TEXHOIOTHHU:

1. Ilponenypsl TEKymero KOHTPOJA MO AuciUIuiuHe «OO0Imee MarepuasoBeICHUE
JIOITyCKaeTCsl MPOBOAUTH B (hopMe OJIaHOUHOTO WIIM KOMITBIOTEPHOTO TECTUPOBAHMSL.
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2. Ha naGopaTopHbIX 3aHATUAX AJIS PELICHUs 3a/1a4 UCII0JIb30BaTh OTPACIIEBbIe HOPMATHUBHBIE
JOKYMEHTHI U JIOTIOJTHHUTENBHBIC JINTEPATypHBIE HCTOYHHUKH, YTO MO3BOJISIET (hOPMUPOBATH HABBIKH
NPaKTUYECKOH pabOTHI MO U3TOTOBJICHUIO 00PA31I0B MaTEPHAIOB U HCCIIEJOBAHUIO UX CBOWCTB.

3. [IpoBenenne psga JEKIUOHHBIX 3aHATHN, COACPIKAIINX TAOJIUIBI U PUCYHKH B Ka4eCTBE
WIITIOCTPAlMi paccMaTpUBaeMOro MaTepuana, HeOOXOOMMO OCYLIECTBIATh C MCIIOJb30BaHHEM
CIai10B, MOJArOTOBJIEHHBIX B mporpamme Microsoft Power Point.

6.1 Meroanueckue peKOMeHAANUH /Jisi TpenoaaBaTe/isi M0 OPraHu3aNUU
o0y4yeHust

HucnmiuimHa «OO01ee MaTepuanoBeCHNE» SBISETCS JUCHUIUITMHOW, (OpMUpYIOMIEH Y
oOyuatomuxcs npogeccruonanbHyto komnerenunto OIIK-1 u OIIK-4. B ycnoBusiX KOHCTpYHPOBaHUS
oOpa3oBaTeNbHBIX CHCTEM Ha MPUHOUNAX  KOMIIETEHTHOCTHOIO  MOAXOAAa  IPOU3OILIO0
KOHIIENITYyaJIbHOE M3MEHEHHUE POJM IpENojAaBaTelis, KOTOPbIM, HapsAday C TPaJULHUOHHOW pOJIBIO
HOCHUTENs 3HAHUH, BBIMOJIHACT (QYHKIMIO OpraHu3aTopa HayYHO-TIOMCKOBOI paboThl 00yyaromerocs,
KOHCYJIbTAHTa B MpOLEAYypax BblOOpa, 0OpabOTKM M MHTEpIpeTanuy UH(OpManuy, Heo0X0AUMOM
JUIS TIPAKTUYECKOTO JEHCTBUS M AaJbHEMIIEero pa3BUTHS, YTO JOJDKHO OOS3aTENBbHO YUHUTHIBATHCS
IpU TPOBEJACHUM JIEKIMOHHBIX M JIaDOpaTOpPHBIX 3aHATHMM 1o jaucuuiuimHe «OOriee
MaTepUaIOBEICHUEY.

[IpernonaBanre TeOpeTHUECKOro (JEKIHMOHHOrO) Marepuaina no jgucuuiuimHe «OOmiee
MaTepHaIOBEICHUE» OCYILECTBISAETCS Ha OCHOBE MEXIUCLMIUIMHAPHOM HMHTErpalud M YEeTKHX
MEXIUCIUIUIMHAPHBIX CBsA3ed B paMKax oOpa3oBaTeNbHOW MpOrpaMMbl M y4eOHOro IulaHa IO
Hanpasienuto 29.03.03 TexuHonorus noaurpaduyeckoro ¥ ynakoBO4HOTO MPOU3BOICTBA

[TonpobHoe copepkaHUe OTHENBHBIX Pa3/eNoB AUCHUILIUHBL «OO0IIee MaTepHaaoBeICHUE)
paccmarpuBaeTcs B 1. 3 paboueil mporpamMmsl.

[IpumepHbIe BapuaHTBl TECTOBBIX 3aJaHHUM JUIsl TEKYIIET0 KOHTPOJS U MEpeyeHb BOIPOCOB K
9K3aMEHy M0 JIMCUUIUIMHE npencTaBieHbl B cocrae @OC mo aucuuiuiMHe B 1. 7 paboueit
POrpPaMMBbl.

IlepeyeHb OCHOBHOM M JONOJHUTEILHOM JINTEPATYpbl, HEOOXOAUMBIX B XO/€ MPEINoIaBaHHs
JucuuIuiiebel «OO1iee MaTepualloBeieHUue», MPUBEAEH B M. 4 HacTosell pabodel mporpamMmsl.
[TpenoaBaTento ciexyeT OpUEHTHPOBATH OOYHYAIOUIMXCS HA HCIOJb30BaHUE NPU IMOATOTOBKE K
IIPOMEXYTOUHOM aTTecTalli OPUTrMHAIBHON BEPCUU HOPMATHUBHBIX JTIOKYMEHTOB, AEHCTBYIOLINX B
HACTOSIIEE BpPEMS.

6.2 Meroanueckue yKazaHus JJsi 00y4aKOUUXCS 0 OCBOCHH IO THCIIUTLTHHBI

[lonyuenue yriayOJNieHHBIX 3HAHMH IO JAWUCLMIUIMHE JIOCTUIAeTCsl 3a CYET aKTUBHOM
CaMOCTOSITENIbHON paboThl 00yuaromuxcs. Beiaensemslie yachl 1e1eco00pa3HO MCIIOIb30BaTh IS
3HAKOMCTBa € yuyeOHOH M HayyHOH JUTEpaTypoil Mo mpobieMaMm AUCHUIUIMHBI, aHAJIN3a Hay4HbIX
KOHLEIIUH.

B paMkax IUCHMITIMHBI IPEyCMOTPEHBI pa3InyHble (OPMBI KOHTPOJIS YPOBHS JOCTHKEHHS
00yYaroImuMUCs 3asiBJICHHBIX HHIMKATOPOB OCBOCHHS KOMIETeHINH. DPopma TeKyIero KOHTpOJIs —
aKkTUBHas paboTa Ha JaOOPATOPHBIX 3aHATUSAX M TecTHpoBaHHe. DOpMON KOHTPOJS MO AAHHOM
JUCLUIIIMHE SBIIAETCS DK3aMEH, B XOJ€ KOTOpPOrO0 OLIEHHMBAECTCS YPOBEHb JIOCTHKECHUS
00yYaroIuMHUCs 3asBJICHHBIX HHANKATOPOB OCBOEHUS KOMIIETEHIHUI.

MeTtoanyeckue YKa3aHUs 10 OCBOCHHIO JIMCIUILINHEL.
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JIEKIIMOHHEIC 3aHATUS IpOBOAATCA B COOTBECTCTBHU C COACPKAHHUEM HaCTOHH_Ieﬁ pa6oqel71

MPOrPaMMBbI U MPEICTABISIOT COO0M N3NI0KEHNE TEOPETUUECKUX OCHOB JIUCIIUTUIMHEIL.

[Tocemienue TEKIMOHHBIX 3aHATUMN SIBIISIETCS 0053aTEIbHBIM.

KoHcnekTupoBaHnue JEKIMOHHOTO Marepuana JOIyCKAaeTcsl KaK IHCbMEHHBIM, TaK H
KOMITBIOTEPHBIM CIIOCOOOM.

PerynspHoe moBTOopeHHEe Marepuana KOHCIIEKTOB JIEKLIMM II0 KaXXIOMy pasfely B paMKax
MOJArOTOBKM K TEKyIIMM (popMaM aTrTecTaluuu MO JUCLUIUIMHE SBISETCS OJHUM W3 Ba)KHEHUIINX
BUJIOB CAMOCTOSITEIILHOM pabOThI CTYZCHTA B TEUCHHE CEMECTpa, HEOOXOAUMOMN /ISl Ka4eCTBEHHOU
ITOATOTOBKH K IPOMEXYTOYHOU aTTECTALMHU 110 AUCIUIUIMHE.

IIpoBenenue 51aGOpaTOpPHBIX 3aHATUH TO AucuuIuinHE «OOIee MarepuaioBeICHUE
OCYILECTBIISIETCS B CIEAYIOUMX opMax:

— OIpOC MO TEOPETHYECKOM YacTH JIADOpPAaTOPHOIO 3aHATHS M 10 MaTepualawm,
PacCMOTPEHHBIM Ha JEKLUUAX M H3YYEHHBIM CAMOCTOATEIBHO IO PEKOMEHIOBAHHOU
JUTEpAType;

— BBINOJIHEHHE JTAOOPATOPHOI'O 3aAHATHS;

— aHanM3 U 00CYKJEHHE MOJIyYEHHBIX PE3yJIbTaTOB;

— OIPOC MO KOHTPOJIBHBIM BOMPOCaM Ja00paTOPHOTO 3aHATHSL.

[Nocemnienune 1a00paTOPHBIX 3aHATUN M AKTUBHOE YUaCTHE B HUX SIBJISCTCS 0053aTEIIBHBIM.

Metoauyeckre  yKa3aHMs 1O  BBINOJHEHHWIO  PAa3IUYHBIX  (QOpM  BHEayJIMTOPHOU

CaMOCTOSITEIILHONU PAOOTEI

N3y4yeHne OCHOBHOW M JONOJHUTENBHON JIHUTEpaTypbl IO AUCLMIIMHE NPOBOAMUTCS Ha
PEryJIsipHOI OCHOBE B pa3pe3e KaKAO0ro paszesia B COOTBETCTBUU C MPHUBEICHHBIME B II. 3 paboyeii
MPOrpaMMbl PEKOMEHJALMSAMU JJIsl TIOATOTOBKM K MPOMEKYTOYHOW aTTeCTalld MO AUCLUILIMHE
«Ob61ee matepuanoBeeHue». CIMCOK OCHOBHOW U JIOTIOJHUTEIBHOM JIUTEPATYPhl 110 AUCLUILIUHE
NPUBEJICH B 1. 4 HacTosAwIeH paboyeil mporpamMmal.

Metoanuyeckue yka3aHus 10 MOJrOTOBKE K UTOTOBOW aTTecTaluu

WroroBas arrectauus no aucuumiimHe «OOmiee MaTepHaIoBENEHHE» IMPOXOAUT B (opme

9K3aMeHa. DK3aMEHAIIMOHHBIA OWJIET MO AWCIMIUIMHE COCTOUT M3 3 BOMPOCOB TEOPETHUECKOTO
xapaktepa. [lpuMepHBIi mnepedeHb BOMPOCOB K HK3aMeHy 1o aucuuruimde «Oomiee
MaTepUaIOBEICHUE» U KPUTEPHH OIEHKH OTBETa OOYYArOIIETOoCs Ha dK3aMEHE /IS LEeNei OIECHKU
JOCTHIKCHUS 3asABJICHHBIX WHAUKATOPOB C(l)OpMI/IpOBaHHOCTI/I KOMHCTCHHI/Iﬁ IMPUBCACHBI B COCTAaBC
®OC no auciuIuIHE B 1. 7 paboveit mporpaMmel.

OO0yuaromuiics TOMyCKaeTCsl K U'TOTOBOM aTTECTAIMH ITOCTIE BHITIOTHEHHUS BCEX JIA0OPATOPHBIX
3aJJaHUI 1 MPOMEXYTOYHOM aTTecTalluy (TEeCTUPOBAHUS) 110 AUCIUILIINHE.

1. DoH/I OLIEHOYHBIX CPEACTB

7.1  MeToabl KOHTPOJIA U OLIEHUBAHUSA Pe3yJIbTATOB 00yYeHUsI

ChopMupoBaHHOCTb KOMITETECHIIUHN MTPH U3yYSHUU TUCIUILIIMHBI OTIPEIEISIETCS TOCPEICTBOM
OLIEHKM COOTBETCTBHS OTBETOB W/WJIM BBIMOJHEHUS 3aJaHUI 3asBICHHBIM MHIUKATOpPaM B paMKax
MEPOIPUITUHA TEKYIIETO KOHTPOJIS U UTOTOBOM arTecTanuy (3K3aMeHa).

7.2 IlIkaja ¥ KpUTEPUH OLlEHNBAHMSI Pe3YJIbTATOB 00y4eHUsI
7.2.1. Kputepnu oleHKH 0TBeTa HA IK3aMeHe
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(bopmupoBanue komnerermuii OITK-1 OIIK -4)
«5» (0TIAMYHO): OoO0ydYaromuiics IEeMOHCTPUPYET CHUCTEMHbIE TEOpEeTUYECKUE 3HaHMS,
MPAKTHYECKHE HABBIKH, BIIAJICET TEPMUHAMU, JIeJIAeT apryMEHTUPOBAHHBIE BBIBOJBI U O0OOIICHNUS,
MPUBOJIUT MPUMEPHI, MOKa3bIBa€T CBOOOJAHOE BIIAJICHUE MOHOJIOTMYECKON pPEUbl0 M CIIOCOOHOCTH
OBICTPO pearnpoBaTh Ha YTOUHSIOUINE BOIPOCHI.
OO0yuaromuiics Ha BEICOKOM YPOBHE BIIAJICET:
—  CIOCOOHOCTBIO OCYHIECTBIISITH PAallMOHANBHBINA BBHIOOP MaTepUalioB Ha OCHOBAHMM MX
CTPYKTYpBI M CBOWCTB, UCIOJIB3YSl €CTECTBEHHOHAYUYHbIE U OOIIEHHKEHEPHbIE 3HAHMUS,
METO/Ibl MATEMATHYECKOTO aHAIHM3a U MOJICTTUPOBAHUS;
—  CIOCOOEH OCYIIECTBIIATH BBIOOP TEXHOJIOTHYECKUX MOJIEICH M3TOTOBJICHHS, 00pabOTKH
Y UCCIIEZIOBAaHUS CBOMCTB MaTEpPUAIIOB.
«4» (xopomo): oOydYaOIIMACA JEMOHCTPUPYET TMPOYHBIE TEOPETUYECKHE 3HAHMS,
MPAKTUYECKHE HABBIKH, BIIAJICCT TEPMUHAMH, JIeJIACT apryMEHTHPOBAHHBIE BBIBOJBI U OOOOIICHHUS,
MPUBOJUT TPUMEPHI, MOKa3bIBaET CBOOOIHOE BIIAJCHHWE MOHOJOTHYECKOH PEUYblo, HO NPU ITOM
JIeNIaeT HECYIIECTBEHHbIE OMIMOKHM, KOTOpbIE OBICTPO HCHPABISET CAMOCTOSTENBHO WM TPU
HE3HAYUTENbHON KOPPEKIUH MTPENOoJaBaTEeIIEM.
OO0yuaromuiicss XOpoIIo BIaJIeeT:
— CHOCOOHOCTBIO OCYIIECTBIISATH PaIlMOHATBHBIA BBHIOOP MaTepuUajIoB Ha OCHOBAaHUHM HX
CTPYKTYpBI ¥ CBOWCTB, UCIIOJNB3YSl €CTECTBEHHOHAYUYHbIE W OOIIEHHKCHEPHBIC 3HAHMUS,
METO/Ibl MATEMATUYECKOTO aHAIHM3a U MOJICTUPOBAHUS;

— CImoco0eH OCYIIECTBIISITh BRIOOP TEXHOIOTHYECKUX MOJIENEH M3TOTOBIICHUS, 00paOOTKH
U UCCJIEIOBAHUS CBOMCTB MAaTEPHAJIOB.
«3» (YAOBJIETBOPHUTEJIbHO): OOYYAIOIIUICI AEMOHCTPHPYET HEryOOKHE TEOpEeTHUECKHe
3HAHUS, MPOSBISIET ciab0 CcPOpPMHUPOBAHHBIE HABBIKM aHajdM3a SBICHUH W TIPOILECCOB,
HEJOCTATOYHOE YMEHUE JeNlaTh apryMEHTHPOBAHHBIC BHIBOABI U MPUBOAUTH MPUMEPHI, TTOKA3bIBACT
HEIOCTaTOYHO CBOOOJIHOE BJAJEHHE MOHOJOTMYECKOW pPEUYblo, TEPMHHAMH, JIOTUYHOCTHIO U
MOCJIEI0BATEIbHOCTRIO HM3JI0XKEHUS, AENIaeT OIIMOKH, KOTOPbIE MOXXET HCIPABUTh TOJIBKO MpHU
KOPPEKIMH MPEToIaBaTeNIEM.
OOyuatoniuiics Ha y10BJIETBOPUTEILHOM YPOBHE BIIAJICET:
— CHOCOOHOCTBIO OCYHIECTBIISATH PaIlMOHATBHBIA BBHIOOP MaTepuajoB Ha OCHOBAaHUHM HX
CTPYKTYpBI ¥ CBOWCTB, UCIIOJB3Ysl €CTCCTBCHHOHAYYHBIC W OOIICHHKCHEPHBIC 3HAHMUS,
METO/Ibl MATEMaTHYECKOT0 aHAIN3a U MOJIETTUPOBAHUS;

— cmoco0eH OCYMIECTBIISTh BEIOOP TEXHOIOTUYECKUX MOJIEIEH U3rOTOBICHUS, 00padOTKH
Y MCCJIEIOBAHUS CBOWCTB MaTE€PHUAJIOB.

«2» (Hey/l0BJIEeTBOPHUTEIbHO): OOYYAIONIUIICS TEMOHCTPUPYET HE3HAHWE TEOPETHUYECKHX
OCHOB IMpeIMeTa, OTCYTCTBHE NPaKTHUYECKHUX HABBIKOB, HE YMEET JellaTh apryMEHTHpPOBaHHbIC
BBIBO/IBI M IPUBOIUTH IIPUMEPHI, TOKA3bIBAET C1a00€ BIIaCHNE MOHOJIOTHYECKON PEUbI0, HE BIIa/ICeT
TEPMHUHAMHU, TPOSIBISIET OTCYTCTBUE JIOTUYHOCTU W TMOCJIENOBATENFHOCTH H3JIOKEHHS, JeIaeT
OIIMOKHU, KOTOPbIE HE MOXKET HCIPABUTh AK€ MPHU KOPPEKIMH TpEernojaBareieM, OTKa3bIBaeTCs
OTBEYaTh HA JOTIOJHUTEIbHBIE BOMPOCHI.

OO0yuaronuiicst He BIIaJICeT:

—  CIIOCOOHOCTHIO OCYHIECTBIISITH PAIlMOHAIBHBIA BHIOOP MaTEpHaiOB Ha OCHOBAaHHH HX

CTPYKTYpBI ¥ CBOWCTB, UCIIOJIB3Ysl €CTCCTBEHHOHAYYHBIC M OOIICHHKCHEPHBIC 3HAHMUS,
METO/Ibl MATEMAaTHYECKOT0 aHAIHM3a U MOJIETTUPOBAHUS;
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— cnoco0eH OCYHICCTBJIATDH BLI60p TEXHOJOTHYECKUX MOACTIeH HU3TOTOBJICHUA, 06p360TKI/I
U UCCIIEJOBAHMS CBOMCTB MaTCpHraJIOB.

7.2.2. Kputepuu oueHKH padoThl 00y4aomerocsi Ha 1a00paTOPHbIX 3aHATHAX

(bopmupoanue kommnerennuit OITIK-1 OIIK -4)

«5» (OTJIMYHO): BBITIOJHEHBI BCE JaboOpaTOpHBIC 3aJaHMs, MPEAYCMOTPEHHBIE Ha
na0opaTopHbIX paboTax, oOydaromuicss 4eTKo MW 0e3 OIMMOOK OTBETHJI Ha BCE KOHTPOJIbHBIE
BOIIPOCHI, aKTUBHO paboTall Ha 1a00paTOPHBIX paboTax.

«4» (Xopomo): BBHINIOJHEHBI BCE JIADOpaTOpHBIC 3aJaHUsl, MPEAyCMOTPEHHBIE Ha
na0opaTOpHBIX paboTax, OOYYArOIIMHCS € KOPPEKTHPYIOIIUMH 3aMEYaHUSMHU IpEnoaBaTes
OTBETUJI Ha BCE KOHTPOJIbHBIE BOMPOCHI, IOCTATOYHO aKTUBHO pabOTaJl Ha J1abopaTOPHBIX padoTax.

«3» (YIOBJIETBOPHUTE/bHO): BBIIIOJHEHBI BCE 1a00paTOPHBIE 33aHNUs, IPEYCMOTPEHHBIE HA
nabopaTopHbIX paboTax C 3aMEUaHMsIMH IPETOAaBaTeNs; OOYYaIOIIUIiCS OTBETHJ Ha BCE
KOHTPOJIbHBIE BOIIPOCHI C 3aMEYAHUSAMHU.

«2» (Hey10BJIETBOPHUTEIbHO): O0YJAIOIIUICS HE BBITOJHIII MIIM BBITOJHII HETIPABHIBLHO
JmabopaTOpHBIE 3aJIaHusI, PETyCMOTPEHHBIE Ha 1a00paTOPHBIX padoTax; 00yJYaIOIMUNUCS OTBETHII Ha
KOHTPOJIbHBIE BOIIPOCHI C OIIMOKAMH WIJIM HE OTBETHUJI HA KOHTPOJIbHBIE BOIIPOCHI.

7.2.3. Kputepuu ouieHKH TeCTUPOBAHUSA

(bopmupoanme komnerennuii OINK-1 OIK -4)

TecTupoBaHKe OIICHUBAETCS B COOTBETCTBHUH C MPOIIEHTOM MPABUIHHBIX OTBETOB, JAHHBIX
00yJaromuMcst Ha BOIIPOCHI TECTa.

CraHgapTHasi IIKaja COOTBETCTBUS PE3yIbTATOB TECTUPOBAHUS BBICTABISIEMOW OayUTBHOMN
OIICHKE:

—  «OTJIMYHOY - CBbIIIEe 85% MpaBUIBHBIX OTBETOB;

— «xoporoy» - oT 70,1% no 85% npaBUIBLHBIX OTBETOB;

—  «YIOBIIETBOPUTEIHHO» - OT 55,1% 10 70% mpaBUIBHBIX OTBETOB;

— 0T 0 10 55% TnpaBUIIBHBIX OTBETOB — «HEYIOBJIECTBOPUTEIHEHOY

7.3  OueHoYHbIE CPEACTBA
7.3.1. Tekyuuii KOHTPOJIb (MPOMEKYTOUHOE / UTOTOBOE TECTHPOBAHME)
(bopmupoBanue komnerermuii OITK-1 OIIK -4)

IlpyiMeppl TeCTOBBIX 3A/IAHMIL:

1 Kakyto posib UTpaeT HaroJHUTENb I KOMIIO3UIIMOHHOTO MaTepuana?
— ompezenseT YpoBeHb paboueil TeMrepaTypbl BCEH CUCTEMBI
— OKa3bIBaeT ONPEIEIISAIOIIEE BIUIHUE HA CBOMCTBA KOMIIO3UTA
— BOCIIPMHHMMAET U NEPEPACIPEACIIIET HATPY3KHU OT BHEILHUX CUIT
— ormpenenser paboTOCIIOCOOHOCTh B arpecCUBHOM cpefie

2 Kakue n3 nepedncieHHbIX MTOJIMMEPOB OTHOCATCS K TPYIINE KOMITO3UITUOHHBIX ?
— T'etmnakc
— Kanpon
— VruemmacTuk
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— @Tropormuact
— Texkcromut

3 3aBUCST JTK CBOMCTBA U3JICIIUN U3 MTOJIUMEPHBIX KOMITO3UITHOHHBIX MATEPUAIOB OT TEXHOJIOTHH
ux GopMOBaHHS?

— n5a, 6e3yCcI0BHO
— HET, HE 3aBUCIT

— MO-pa3HOMY IIPH Pa3JIMYHBIX TEMIIEPATYPHBIX PEXKUMAX

4 YTo UCIoNIb3yIOT B KaY€CTBE apMUPYIOIINUX HAIMIOJIHUTENEH B KOMIIO3UIIMOHHBIX MaTepranax?
—  TOPOIIKU
— TpaHyJbl
— BOJIOKHA

5 Yro siBnsieTCs cAepKUBAIOIIUM (DAKTOPOM B IPUMEHEHUH HAHOPA3MEPHBIX HAIOJTHUTENEH Jis
KM?

— OTCYTCTBHE TEXHOJIOTH1

— HEIOCTYHHOCTBH ChIPbsI

— BBICOKasi CTOUMOCTb

6 K uemy npuBOIUT BBEZCHNE HAHOPA3MEPHOTO HAMIOIHUTENSI B KOMIIO3UIIMOHHBIA MaTepua?
—  YIEUIEBIISET €ro
— YJIy4IIAeT ero MEXaHWYECKHE XapaKTepUCTUKU
— ympouaer npouecc GopMOBaHUs

7 KakuMm w3 TpemToKeHHBIX METOJO0B MOTYT OBITH TOJYYEeHBI HAHOMOPOIIKH METaJUIOB IS
n3rotosiaeHuss KM?

— pacTBOpEHHUE MeTalia

— HCTHpaHUE MeTaJlla

— HCHapeHue MeTaia

7.3.5. IIpomMeKyTOUYHBIH KOHTPO.Ib (BONIPOCHI K IK3aMeHY)
(bopmupoBanue komnerernuii OITK-1 OIIK -4)

IIpumepHBIE BONIPOCHI K IK3AMEHY

1. Yto Takoe momumophuzm?

2. Jlatb  ompeAereHWE ATOMHO — KPUCTAUIMYECKOMY  CTPOCHUIO  MeTaula.  Buupl
KPUCTAJUIMYECKHUX PELIETOK U UX NapaMeTpHI.

3. UTo Takoe aHU30TPOIUs CBOMCTB KpUcTauia? B yem oTianune n30TPONHBIX KPUCTAIIIIOB OT
AHU3OTPOIHBIX?

4. HazBatp 1e(eKThl KPUCTALIMYECKON PELIETKU U JaTh 0OObSICHEHUE UX BIMSHUS Ha CBOWCTBA
MaTepHaJIoB.

5. B uem 3akitogaercs pusnueckas CylnHOCTb IPOLECCOB IJIABJIECHUS U KPUCTAITU3ALUN?

6. M300pa3ure cxeMy 1 OXapakTepU3ylTe CTPOSHHE CITUTKA.

7. Yto Takoe nukBanua? Buabl TUKBAMi 1 METOJIBI X YCTPAHEHHUSL.

8. Kakue MeTo/1pI aHATM3a CTPOCHHS METAJUIA HITH CIUIaBa IPOBOIAT AJIS BHISIBJICHUS JINKBALIUU
U npounx AedexkToB marepuana?

9. Tursl cBsI3€il MEXTy aTOMaMH U MX BIIMSHUE HA CBOMCTBA CILJIABOB.
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10. Kakue xapakTepUCTHKH MEXaHHMUYECKUX CBOWCTB ONPENEISIOTCA MPU UCHBITAHUAX Ha
pacTshKeHue, Ipu JUHAMUYECKUX Harpy3Kax, Ipu [MUKINYeCKUX Harpy3kax?

11. Metonpbl onpeneneHus TBEpAOCTH U UX XapaKTEPUCTHKA.

12. Kakme MexaHMUECKME CBOMCTBa MAaTE€pHAlOB ONPENENAIOTCS IPU  IOBBIIIEHHBIX
TeMIieparypax?

13. Uto Takoe KOHCTPYKIMOHHAs MPOoYHOCTH? Kakue cBolicTBa MaTepHuasoB Ha Hee BiusA0T? 14,
UYro Takoe HaJEeKHOCTb U JJOJITOBEYHOCTh?

15. Yo Takoe ynpyras aedopmanusi? Biusiaue ynpyroi nedopmaiiiy Ha CBOWCTBa MaTepHaia.

16. Yro Takoe mnactuueckas aedopmanus? Ee BiausHuE Ha CBOMCTBAa METAJIOB U CILJIABOB.

17. Meron onpenenenus ynapHo BA3KocT. PU3NUECKUl CMBICT JAHHOW XapaKTEPUCTUKH.

18. late onpeneneHne MUKPOTBEPIOCTH M ONIMCATh METO/IbI €€ OIIPEIETICHUSI.

19. Kakum MeTo/IoM OIpenensioT TBepAOCTh pe3nHbl? ONUIINTE MEXaHU3M ONpeAeTIeHUs
TBEPAOCTH COOTBETCTBYIOLUM METOAOM.

20. Yto Takoe moi3ydecTh ¥ KaKOBO €€ BIUSHUE Ha JIOJTOBEYHOCTh METAJUTMIECKOU eTaH?

21. JlaifTe XapakTepUCTHKY YCTaJIOCTHOMY pa3pyiieHnto. ONUIINTe MEXaHU3M €ro pa3pyLIeHuUs.

22. Yrto Takoe KOMIOHEHT, (a3a, PU3uKo-XuMuIecKas cuctema?

23. Yto Ha3bpIBaETCs TBEPBIM PACTBOPOM, MEXAHUYECKOI CMEChI0, XUMHUUYECKUM COeIMHEHUEM?

24. V3n0uTe NPUHLIUIIBI HOCTPOSHUS IUAarpaMM COCTOSIHUS CIIJIaBOB.

25. Kak cTposTcst KpuBbIe OXJIaX/ICHUS U HArPEBAaHUS CIIABOB?

26. KakoBo mpakTH4ecKkoe MpUMEHEHHE TuarpaMM COCTOSIHUS CIUIaBOB?

27. HauepTuTe U MpOaHAIM3UPYHTE TUArPaMMBbI COCTOSIHUS CIUIABOB C TIOJTHON PaCTBOPUMOCTHIO
KOMIIOHEHTOB B TBEPJOM COCTOSHMM, OOpa3yloIUX MEXaHHYECKUE CMECH, C OrpaHHYEHHOU
pPacTBOPUMOCTBIO KOMIIOHEHTOB B TBEPAOM COCTOSIHUH, OOpa3yIOUIMX XUMHYECKHE COECIUHEHMS,
KOMIIOHEHTbI KOTOPBIX UCIBITHIBAIOT MOIMMOP(HBIE IPEBPALLICHHUS.

28. OObBsCHHTE CYIIHOCTh OHBTEKTHUECKOTO M HBTEKTOMIHOTO TPEBpALICHUA M B YeM
3aKJTI0YAETCS UX paziuuue?

29. Yro Takoe npaBuio ['nd6ca?

30. HauepTute auarpaMmy COCTOSIHUS KeJIe30-LIEMEHTUT U IIPOBEIUTE €€ aHAIIH3.

31. Yro Takoe ayCTeHUT, (heppUT, IIEPIIUT, IEMEHTUT, JIeACOYPHUT?

32. ITocrpoiite kpuByto oxnaxaenus st ctanu ¢ 0,8% C u most yyryna ¢ 4,3% C.

33. KakoBa CTpyKTypa TEXHHUYECKOIO )KeJle3a, CTallell U YyT'yHOB C pa3IM4YHbIM COAEp KaHUEM
yriaepoja B paBHOBECHOM COCTOSIHUM?

34. B xakux yCIOBHSAX BBIICISECTCS IEPBUYHBIN, BTOPUYHBIN U TPETUYHBIN LIEMEHTUT?

35. OnumuTe Npouecc Mporu3BOACTBA YyTYHA B IOMEHHBIX TIeYax.

36. JlaiiTe onrcaHye MPOM3BOJICTBA CTANIM B AJIEKTPOIIEYaX ¢ YKa3aHUEM MTPEUMYIIECTB JAHHOTO
METO/A.

37. JlaiiTe onucaHue MPOU3BOACTBA CTAIM B MAPTEHOBCKHX I€YaX C yKa3aHHUEM MPEUMYIIECTB
JAHHOTO METOJa.

38. OOBSICHUTE CYTh AIEKTPOILIAKOBOIO TPOU3BO/ICTBA CTAIU U B YEM COCTOUT €r0 0COOEHHOCTb
10 CPAaBHEHHIO C IPYTUMH METO/IaMH ITPOU3BO/ICTBA CTAIIH.

39. Uro Takoe Tepmuyeckas obpaboTrka? C Kakoil LeNbl0 ee MpPOBOAAT? 2. TO Ha3bIBAETCA
OTXKUTOM, HOpMaJln3alue, 3akaikoi u ormyckom? 3. Kakum oOpa3om kinaccuuuupyroTcs BUIbI
TEPMUYECKON 00pabOTKH U OT YEro 3TO 3aBUCHUT?

40. OnumuTe METOAMKY BbIOOpa peskuMa TepMUUECKOi 00pabOTKH METAJIOB U CILIABOB.

41. Yro takoe omxur | poga? B kakux ciaydasx ero npoBoasT?

42. Yro Takoe orxur || pona? s Kakux CIUIaBOB €0 MPOBOJAAT?

43. JlaiiTe orpeienieHue MOHSTHIO 3aKaIKH U OKOHYATEIIbHON TepMHUYeCcKor 00paboTku. B yem
WX CXOJACTBO M paziuyue?

44. Kakoe 000py10BaHHE HCIIOJIB3YETCs IS IPOBEIEHUS TEPMUUECKOI 00pabOTKH METAIITIOB U
CIUIaBOB?

45. B yem cyntHOCTh 1 0COOEHHOCTH TEPMOMEXaHUIECKON 00pabOTKH?



46.
47.
48.
49,
50.
51.
52.
53.
54.
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B 4eM cyIHOCTh IPOLECCOB IEMEHTAIMY U a30THPOBAHUS, UX HA3HAUEHHE.

Ha3zoBuTe OCHOBHBIE CTIOCOOBI TOBEPXHOCTHOTO YIIPOYHEHHUS IeTaJICH MaIlIKH.

Haiite onpenenenue u kinaccudukamnmo sugam XT0.

VYxaxute otinunst XTO or TMO.

Kakoe o6opynoBanue ucnonb3yercs 1t XTO?

B xakom cirydae npuberarot Kk HeodxoaumocTu nposeaenus [IITMO?

Kakoe npeBpaiienre npoucxoamT B CIulaBax npu remmneparypax Al, A2, A3, A4, Am?
KakoB MexaHu3M o0pa3oBaHMs ayCTEHUTA IPH HarpeBe CTaiun?

Kaxk Bnusier Ha MeXaHMYECKHE CBOMCTBA CTaJIM POCT 3€pHA MPU TePMUUECKOM 00paboTke? 4.

KakoBbl MEXaHH3MBI M TEMIIEPATYPHBIE PAOHBI 00pa30BaHUs CTPYKTYP MEPIUTHOTO TUTA (TICpJIUTA,
copOuTta, TpoocTHTa) U OeitHUTa?

55.
56.
57,
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.

B gem cymHoCTh 1 0COOEHHOCTH MapTEHCUTHOTO MPEBPALICHUS?
B yem cymHoCTh npeBpameHnii, NpoOuCXOoIAIIUX MIPU OTITyCKe?
Yro Takoe NpOKaIMBAEMOCTh CTAJIU U B UEM €€ TEXHOJIOIMUECKOE 3HaUECHUE?
B yem cynHOCTh 1 0COOEHHOCTH TEPMOMEXaHUYECKON 00pabOTKH cTamu?
JlaliTe KpaTKyIO XapaKTepPUCTUKY CIEIHATIbHBIM BUIaM 3aKaJIKH.
Yro Takoe Touky YepHOBA U KaK OHM pacHojararTcs Ha JuarpaMMe COCTOSIHUA?
B gem otiinuue ceporo uyryHa ot 6enoro?
Ha3zoBure o61acTu NpuMEHEHUs pa3IMYHbIX YyT'YHOB.
Ha3zoBute MaTepuaiibl ¢ 0COOBIMU TEXHOJIOTMYECKUMH CBOWCTBAMU.
Yro Takoe JIErupoBaHue U KaKoBa €ro 1Leib?
Ha3zoBure rpynibl KOHCTPYKLIMOHHBIX KAUECTBEHHBIX CTAJICH.
Pacum¢pyiite mapku craneii: 35, BCr.4mc, 25T, 20JI, AC40E.
Onuimre, KakuM 00pa3oM MapKUPYIOT YyTyHBI.
Pacmm¢pyiite mapku uyrynos: CY 20, BU 40-10, KY 30-5.
Yro Takoe rpaduT 1 Kak OH BIHUSIET Ha CBOMCTBA UyTyHOB?
Kakne matepuasibl Ha3pIBalOT aHTU(PPUKIMOHHBIMU H ToueMy? JlaTh Kiaccuukanuio

MAaTEepHAJIOB TAHHOMN TPYIIIIHIL.

71.
72.
73.
74,
75.

Kakue TpeboBanus MpeAbABISIOT K KOHCTPYKIIMOHHBIM MaTepuaiam?

HazoBuTe rpynmsl Matepuano, 00J1aal0MKe MajIon INIOTHOCTHIO.

Ha3zoBwute rpynmsl MaTepraioB, 00IaJaroye Maioi yIenbHON TPOYHOCTHIO.

Kakwue crutaBbl Ha3piBatoTcs cuimymuHaMu? KakoBa nx 0COOEHHOCTb.

HazoBuTe rpynmnbl allOMHMHHUEBBIX CIUIABOB, KOTOPHIE HE MOABEPTaIOTCS YHPOUHSIOIICH

TepMOOOPaOOTKOM.
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Oo0pa3en 3x3aMeHaIMOHHOT0 OMJIeTa

MUHHMCTEPCTBO HAYKHM 1 BBICIIIETO OBPA3OBAHU S POCCUMCKON ®EJIEPAITN
®EJEPAJILHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEXIEHUE BBLICIIETO OBPA3OBAHI

«MOCKOBCKHI NOJUTEXHUYECKWIA YHUBEPCUTET»
(MOCKOBCKHWM ITOJIUTEX)

@axkynsTeT [losmmrpadpuyeckuii HHCTUTYT
Hucuunnuna O0uiee MarepuajioBeieHne
Hamnpasnenue noarotosku 29.03.03

Kypc ___, rpynna , bopma 00yueHus: OUHasA

3K3AMEHAIIMOHHBIA BUJIET Ne 1.

1. B xakux yCJIOBHSIX BBIJCISICTCS IIEPBUYHBINA, BTOPUYHBIN U TPETHYHBIN IIEMEHTHT?
2. OnummTe mporece MPOU3BOJICTBA YyTYHA B JOMEHHBIX TI€YaXx.
3. [aiite onucanue Npou3BOACTBA CTAJIU B 3JIEKTPOIIeYax ¢ yKa3aHHUEM IPEUMYIIECTB JaHHOTO

METOoaa.



